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References
Guinea pigs (GP) are raised for meat production in the Andean 
countries and in Sub-Saharan Africa (Hardouin et al., 1991) but 
their actual contribution to food security is greatly ignored (Picture 
1).
In Africa, GP production systems have low productivities because of 
inefficient management and feeding practises.
Improving the feeding systems requires, as a first step, to determine 
the nutritive value of a wide range of resources available around the 
farms.  
The in vivo method using GP in metabolic crates is the reference
but it is time-consuming, expensive and stressful for the animals.
This study aimed to validate an alternative method for the rapidly 
screening of the nutritional value of a wide range of resources.
The determination of the nutritive value of unknown resources for 
feeding the Guinea pigs can be achieved successfully by means of 
the in vitro method.
The database should be enlarge to other ingredients in order to 
strengthen the predicting equations since in the range of variation 
of the in vivo and in vitro parameters some gaps are observed as 
highlighted on figure 3 by the green circles (    ). 
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11 ingredients : 
5 fresh tropical forages (grasses and dicots)
6 mixed hay-concentrate diets
Reference method
In vivo digestibility trials (Picture 2):
GP in metabolic crates (3 per ingredient)
measurement of ingestion and  collection of faeces for 
4 days × 3 periods
calculation of digestibility coefficients : dry matter (dDM), 
organic matter (dMO),  crude protein (dCP) and energy (dE).
Alternative method
In vitro simulation of digestion in the stomach and in the small 
intestine enzymatic hydrolysis and fermentation in the large 
intestine (Figure 1 and Picture 3):
pepsin and pancreatin hydrolysis (Boisen and 
Fernández, 1997)
gas fermentation test with an inoculum prepared from 
GP faeces (Bindelle et al., 2007)
calculation of dry matter (HDM) and crude protein (HCP) 
disappearance during enzymatic hydrolysis and gas 
production kinetics during fermentation of the residues: 
final gas production (Gf,, ml/gDM), lag time (L, h), time to half 
gas production (T/2, h), fractional rate of degradation (µt=t/2, 
h-1) (Figure 2).
Comparison
Pearson’s correlation coefficients and simple or multiple 
linear regressions
Pictures 1 a and b. GP production in a backyard in Kinshasa (DRC).
Table 1.Pearson’s correlation coefficients between in vivo digestibility 
coefficients and in vitro enzymatic hydrolysis and fermentation 
parameters.




























Figure 1. Representation of the GP digestive tract and the steps of the in 
vitro method to simulate it.
Picture 2. GP in a metabolic crate (Kinshasa, DRC).
Picture 3. Syringes used for the gas fermentation test.
As shown in Table 1 and on Figure 3, parameters from the 
enzymatic hydrolysis were positively correlated to all in vivo
digestibility coefficients.
Fast fermenting ingredients (low L and T/2) showed higher in vivo 
dDM and dMO and dE (P<0.05).  Final gas production were 
positively correlated to dDM and dMO.  None of the gas 
fermentation parameters was correlated to in vivo dCP.
R2 = 0,84














Figure 3. Regression between in vivo dry matter digestibility (dDM) and dry 
matter disappearance during in vitro enzymatic hydrolysis (HDM) 
and final gas production (Gf, ml g-1).
Multiple parameters linear equations were calculated to  predict in 
vivo digestibility coefficients from the alternative method:
dDM = 0.0196 + 0.621 × HDM + 0.00183 × Gf (R² = 0.92, 
P<0.001, S = 0.0355)
dMO = 0.0383 + 0.552 × HDM + 0.00200 × Gf (R² = 0.92, 
P<0.001, S = 0.0367)
dE = 0.104 + 0.778 × HDM + 0.00649 × Gf (R² = 0.55, 
P<0.05, S = 0.0431)
Figure 2. Representation of the kinetics parameters of the gas production curves 
modeled according to France et al. (1993).
